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(54) TERMINAL FOR CIRCUIT MEASUREMENT AND MANUFACTURE THEREOF 

(57)Abstraot: 

PURPOSE: To obtain paos having a small pitch and a email 
ei2B and contact a terminal for measurement with the pada 
securely even if the number of pada increases. 
CONSTITUTION: A needle crystal 49 Is grown on a substrate 
41 and a gold 50 is formed on the surface of the naadla 
crystal 46. Than, a wiring pattern 42 connected to the gold SO 
formed on the surface of the needle crystal 49 is formed and a 
terminal 51 for measurement is formed, Since the needle 
crvstai 49 and the wiring pattern 42, etc., can be formed by 
utilizing technologies such as lithography or dry etching used 
in a fine machining process of an LSI, a remarkable firneneaa 
can be obtained as compared with a conventional probe card. 
Therefore, no problems occur even if the number of pads 
increases or a pitch between the pads becomes small. 
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[K*B3] S«^ffi^e.fiKfi$nfc«f«ifeS<!:. 

c ©*«tt* naw tt e n^tm* a * 

JftfitS Z. £ &&&£?%> BIMmUR'«7. 
[■1**5] £l©&Rfr&&3£«©&iiilc£«£ 
«*;SnfcE*^*->*#JjiU -WE^/^-Xr 
« 1.0BPg*Wt4Ilt, 
WE X« «fc * - > © K 161^ £ « jslc U 

©£ 2 ©&JS £EBT * 18 1 . 

£©fHKtftA©8Bf£. KHB^2owpffl5*^«msn 
ft. 

[M$g6] miO^«;6^^SSfi(DgffiC CI CD 
SfcfeOSS 2 ©&Jg£ ES-r-518 

T» »2©£JW*K38i©£Jl£*&*s«±i;:36i© 

St. 

&JS£J&fijc-f£X8<!:. 



a. 

[tt&9.7] JBl©4Rfr&&«£&©&iB£. d© 
*fit^S:»E£-r?)fc*©^ 2 ©&R£Efi-f -5X8 
<fc, 

lWE£fi£lltoK"r*f6 l ©&R£#tr#B^U*9l;:45^ 
T. »2©*JRrtk:JBi©^Ji*®ii*SS±^i© 
*R*»&fc*#tt*fi*»iSH-*ISi. 

-f-sxet, 

RE*«©*RK:ttirr*ai«ttaR±tc, ffflESWIS 
MEg«&<ktfg«©gffilc&gt-£ili«tt&R£i&£ 

*aE*6»#©esBt»iten. fflEfittt£A©£S(;:3: 
it c nfc#mtt&R ^ tttt s nsEiB - > * j&jfc-r 
■at, 

*ftfii-r*ct^at-r50»a3£fflig^©«jg* 

[0 0 0 1] 

tsm±a>mm»tn ^©xwa, 09a«¥«^^«iihi 

«Sn*BK»fcH*?*«fctf*©»jfi#ftlcR-rate 
©T&5. 
[0 0 0 2] 

Rft«fttttttteMrr«&K*t&«. «A«L S I © 

»fe*x* h-r«fc«>©si^*5ffton-5. ;:©?■£, w 
«©«!ij£ss^*wrsyD-^*-Kd<fiEffl$ns. * 

[0 0 0 3] HI. H2tt. «*©^D-y*-H** 
■T"b©T**. z.0)~7n—7ti— K 1 0 ic&HT. *- 

*-K»«l l©KffilC&Jgtfc©eg|/1*->i 2*«« 

^e>n, cne>EiKiA^->i 2ic«, *ai^&«8?©$t 

cn6«f l'3©ffi«»4. MAIWiAl 4K»fi£$nfc 
LS If?71 5©/VvKl 6£ftflfcStt&. £©£-5 
K»l 3£LS Ifv^l 5©/^ Hi 6tC&«Ufctt 

[0 0 0 4] 

id5T% LIS©iS 
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®mit\z#^ fsimrtv hi 6©-y--fx«/jN$<^ox 

430, bfrfc. Ay Hi 6©&ttif*LTU-5. 
■Ha^t-f XTtt3 0 0~5 0 0il©Ay H£=rf5*> 
®!b*l/<&<tt"3"Cl»*. Lfc*<r>T» /VyHfil© 
IHHtfilK&oT^afc©. Bl. @2K*T<k?fcft 
5fc©7n-7;*j-H-ett, ;:©tt8lfc»J6T*£<&0 
-ffctrfe. Ay H©lMX#/h$<fcofc« 

[0 0 0 5] 7*- F 1 0TI1 #1 3rt< 

«&LTAy H 1 6©3HB£tt«!LT^*. Ay H 1 6 
tta#7;W5-^A-&^{C«koT*ric$nT*»3, £© 
RBCfifflMfcRtfT**. COfcft, Xd-:/*-F 1 
0 KJPfifcflllA. »1 3T»ft«*«-atl»*UT^ 
*.--U*»U Ay F©lMXa*/h$<fcofc8£, M-l 

*<Ay H 1 6#&tt*tBU iEE&Sffl©*fogtBI 1 7 £ 
Ay H©iaRto<8E<fct>fc« 
5fc<D«k'5*|BIH^f S. 
[0 0 0 6] £©«£, Zfu-zffs- 'F©ftt©ttR|ft£ 

©#©ttRI*ttff£J:oTE1lAjr->lcB£3tt. d 
©«, WMasmRtfRSISStlS. -b*»U *f©5fcSSi 
©ill 3 0/imilTabD, Ay KOtfy^A<8 0u 

SiiftDooifc*. Ay FttRiPiiaaLfc**. 

#©<t3fciBiiiai±-fa. 

[0 0 0 7] -rfcfc^ HI. H2C«ra*©yq- 
^*-Htt. tfl 3 3&«TjB*Klt'C6nT*»), #t 13 

©MRttAy H i 6 t:*Mrr 6iffi»y^->- 
s. ^n«. e»a*->i 2©«swn*aRu * 

»^flH»*«Hrt-fc©©Ea©Rtt*r*»lC"*-ftfc©T 
&&. UfcU Ay F©ft*«ilnLfc»*. era*- 
>1 2©*snW*+#RB"r*£i:tf*BB&&«. 
[0 0 0 8] Se>JC, ifiP^ ifiSS©«»TLS I 5f7 
H** OOfc*. £©«£. ya-y*-H 

- <b%<5SKKa^-&At. LSIOlfitLTOy'J^ 

AtfX#+->«HBtt, RBRRfttfRfcoT^*. d© 

-KTtt. Rtfy*, /MJ"fX. £»B©Ay KK»*. 
f 5 C ttffflitfcfc©-?^*:. 
[0 0 0 9] £©B«tt" ±E*H*«Pifc-r* , b©Tft 
•3. '-t©B«tr«t^5tt, Ay KaWRKy*. 'M* 
-TXtftO. Ay Fftj&tJt*Lfc*£CiJV»T 

•t©«J6*ffiS»«UJ:3tr*t>©T*a. 
[0 0 10] 

[siB£>??fc-r£fc©©^R] zv>nw\*±.&wmzm 



ft-T-Sfc©, ^RB*5RJt£nfcftH*ttA£. d© 

»tt*§a©«BfcRtt&n&B«tt*Rfc, mesaa-' 

RfcRttStl. REBatt&R&RttSnfcEaA*- 
><t£RttTV>S. 

[0 0 11] d©56^«, gRRffij&^JSjtgSn 
fcSMfllSAi, £©»ttfcA££tfltria£«©RBn::R 
tt&nfcWMIi:, ilffi«H*ttRlcRtt&iifcaftK© 

aa. &£tf^£Rtt&nfc«aa©aa£B&3ft 

fcE»fcLT©«att*R£*R*tTV»*. 
[0 0 12] £©B«tt» £©fr 

tt«ft©*iBJisit&nfci»*tt^jit. z.<Dmm&& 
ttKRttsn, Reaatt&RtRRsnfcERA*- 

>£*RttTlr>*. 

[0 0 13] *fc. £©B9Jli, Bl©&Rj&>&fc3g 

«©«Bfc»*fci»3nfcEaA*->*»rtu z. 
©E«A^->icjBi©HP«**jarr*iai:, wis 

S«*«k^ffiBi»A^->©^iSic««lt*»l$U, d© 
BRRcmEB 1 ©H nffiJ: 0 ES©*i?r lr>B 2 ©R O 

REaR&ttB-r«Rl©*Re4traRRAlC*fr> 
T, B2©*Rrt£Rl©*ReR&ftS«U:tCBl© 
.*Rft*&&«*MKRA£BJfrr&X8&. £©$ttft!SA 
©aSK, ffiK3S2©Mp8IM^Bmsn*:EiRA*- 

[0 0 14] S.&fc,. C©RRIi. SlMiA^SS 
g«©^ffitc, ^©S«t^*«r»«c-r-5fc«)©*2© 

'ftjR*E«r*iat« WESfi*ttjj-r*^ 1 ©&r 

. **&BB»l>Jfc*V»T. B2©&RrtU:BlC!)&R£ 
B&*»«±KB 1 ©*J^-&tt«JH*|ftA*JMt-r« 
X8<h, d©ttttigSJ3i^W8B»fi©Sffitcif6#K& 
K*t*ISt. (WEft««SflC88tt6nfcWffi«SIB© 
«J:VS«(cKit&n^nE«Ut©3HB(cBIA 

[0015] ^©^w«, ai©*«*^^*s 

«©«ffi(c:, d©S«t-&^^^j5S-r^>fe©©m2©^ 
«£Eg-r*I8£, «iil2S«*^E)c-r^^ 1 ©^R* 

*tr»Hftrtc*t»r, «2©^jRrttmi©*R*» 
ii*Sfi±tc^ 1 ©^Sdv^^SfH^teft^^filc-rsx 

at. c©it#tta&j:tfMera©*iB£*«tt£jR 
^^-rsxat. wtBS«©affifcffiB-r-s#mi4^ 

R±{r, KrE^«feftS«J*-r*fe©©i»SfrS^ja-r 
it, l9IBS«^<tt;»«©aiBtCffiB-r*j)l*tt^« 
*Hat-r*X8t. WEIM#©aiBirR»t6n, fflE 

tttt^s©SjSicRite,nfc^«tt^M<bgis$n-5E 

[0 0 16] 
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/t*->*tt, LS ioaaBUni^a-feXIcffl^eti* 
T££fcft, ft*©7n-7#- Hctt^TffiSWl;:® 

[0017] 

[0 0 18] S«QSf«©ffl:at«-tt^S*^filc 
=*■ S^ftlCO^TStWrs. caftfttt, rR. s. Wagner 
and W.C. Ellis : Appl. Phys Letters 4 (1964) 89J lc 

[0 0 191S5 (a) icfc^x, mm* din m 

Tfe*->U3>#ieS (S i) 3 1 <D3f!£©&atCife 
(Au) ft^ 3 2«r«a-r*. CltlSrS i H4 , Sic 
14 H<D->'Jn>«:^tr^^©#B^^TS i -Au^ 
&<0»£KU:lClJO&-f -5. S i -Au£&f«-(Dl»,6at 

Jt'*T5' , Ja-:'iHP*»&*S<, S i -Au#4CDi 

m*\z\rA%\zi'V3>i)mmi:t3.z>. z.(omm-> , j^ 

>«->Ua>Sfi3 i±lrxtr^+v^;PEEfib. r@ 
(b) lSR?J:3lc. [ill] «i^[6]»c}BoT«t«ife 
3 3 £ro«ftt*Sfii 3 3 «^ftT* 0 , 

g«3 10t£ikl5ft£®-l3&*:G-rZ>. £tt. Z\<Dft 

tt, £08W©$gl®f&i6^£jrffc<Z)T&a. 
[0 0 2 0] 5feT, 06 (a) »C;fcV>T, (1 1 

i) s-c*s->un>^as«4 i<z>±tc*>y*T- 

BMrtjr->4 2 <hS«4 1 
5fcft> S«4 1±»C, 9cfT i N14 3 SrfStt. 
T i NJ84 3<Dh\Z&W\5>->4 2*KfcfZ>. Z\tl 
&E*/f*->4 2tT i Nfl4 3®ftrttliA*&jft'r 
SrtfSsJiOBgKffiS-fSlflPglU 4#1£ 

4 i^stB$nr^-5. 

[0021] 0 6 (b) ic^-Tck^ic. mee* 

/^->4 2, WPg&4 4 ££trg« 4 1 (D^ffitC, C 
VDftl?lC<ttjTS i 02 184 5£j£j£U CCDS i O 
2 SI4 5C0WieiBOgS4 4t^-r?)gg^lCMPg64 6 
£«f*. CC0PlPg54 6<Dit2«*lilBHPgg4 4O 



r 
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->4 2 0-8P^8ttS$nTV^. 
[0 0 2.2]-*K. 06 (c) lC^-r«t5»C IffliO 
8&4 6rt(D3MC& (Au) 4 7$*«T-5. 

i£. *M>te&*l?l;: < kO&£llPgB4 6ft££tJS i 
02 814 5®£lBKiW*U ctifcx? 

9f$*U HP© 4 6<0ft&<D3).\Z&4 7 S:S-r^&*t 

[0 0 2 3] S«4 l£S i -Au£&©»,6 

£UfciB*M-*;:£fcJ:?K HPSS4 4rt©2«4 1 ± 
IC> 07 (a) IC*-f«k5K. S i -Au&jg4 8£JB 

fi^-r-s. mz.\is i c u ^«r^«&-r*3.ttc 

«fcD, MPSS4 4rtOS«4 l±tC, 07 (b) \ZtR-T 
<t5tc; ->Un>o#f^ft4 9*fi!c6$-e-*. 
[0 0 2 4] g»»C, 07 (c) 'K«TJ:3C BfcgS 

nfe->'j3>©gf^S4 9<DSistc, 0y^.«s^tt* 

Wf-5il«^^y*fetC«t0, &5 Ofca-r-?:*. £ 
(D8ttti^S4 9©«SHn-h$tife^5 Ott, HPS? 

4 6rttcsa$nfc^>i/x5 i >oeifii^^->4 2 1 
s&sns. ^0«fc^icbT->ua>ss4 i±<D^r)e 

[0 0 2 5] ±E*lM»KJ:*ltf, 5 1 

l s 1 rostiffltnxyn-fe^ \zm t» e>ns u 7^7 

ft. S£*©7D-^-Hirtt'<TJRS«tc^iffl^-r?) 

LfctfoT. F Life 0, 
Fffi5©try?#S*i;ofc«£lc43Vrt 

g#5 0am. ffl5P B 1BI*U 0 Oum. ?S$AU~2m 
mCD«]5SfflJg7 5 1 £fE* d ttf-etfc. 
[0 0 2 6] ±SBHte0S©«^ *«4'1*«->U 
zi>T*^fcft, f&Bim&WLS I ©^xAtl^-T 

kv vtw&mm- 5 i©{iBrn*i»jfr*c<i: 

[0 0 2 7] Ht5EtfcJ;-5{c, S!*(D7a-7* 
-Hl±. ttC'i^T^y K©Sffi*^ft^€)«|-rsc«>: 

a^x. m&fMH-s \ <D9tmt. s i -Au^t* 

7^5-^A**«0/^y K5 2©*iBtC^«L, S« 

4 lfcflnffi-r-St. SISffl^5 l lcJ;^Tg^l?{kSI 

5 3 #8W>n, jffl^ffl^^ 5 1 trt 7 H 5 2 

[0 0 2 8] ±i20>J;5KS«4 1 S:ttlE-r5<!:, 09 
*«©fc^£«ftT**&ft**tt!l*a««K. 
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f <Dmmzmz.tz®&. m9\z^tKom\\t4oo u 

mtSofc. £0«k5K. 88«ffl«^5 lttMMHftft 
)W3Hr>fc». ia^ffl^S l i:J;oT/V; H 5 2 

**fcBHnU SlSffl^ 5 1 £H»£-frS Z. t\Z& 

^vK5 2©e*«fl:ll5 3*-l*»K**-r* 
i!<!:A<T#£. 010, 01 l£#!£l,T;:<D& 

[0 0 2 9] ffifBSg 1 ©HiS^-Ctt. SlJgfflig? 5 1 ffi 
5te, ->Un>Sfi4 l©eSt»C«toT«6giSnTti 

D©B5fiSv**^C«>;^T#-2)*i. Z\<D%2<D&mW\Z 
*^Ttt, ifi!l^ffl«^5 l«lL*ckD^H«6^-t*^ 

[0 0 3 0]5fe-f. 010 (a) {C^fi^tC. ->'J3 
>S«6 l±lC^e^ 6 2Sr«EL. 010 (b) \ZtR 
■?&o\Z. *l©*iSflfcH«HcLT5''J:3>X*6 1 
±lC£MKSpffi6 3£fifcgS-frS. *C 010 (c) \Z 
j*T«k 5 IC. -> U □ >£« 6 1 *5 cktf 6 3 ©£ 
Sirs i 02 g6 4£Jt«$i*S. £<DS i O2 816 4 

it, mates i 02 t>m&mvim\z$>z>%ik®wtfrt>VT 

[0 0 3 1] Z.<D'&. 011 (a) tCjKT ck-plC, 
Silent (Pd) 6 5££BK3-b-fS. 

§m*£ft6 3©ffi^lC i b/l7v'i'A6 5AW- 
#n->$*i3«fc5. Sffi6 1 Srfftd^U^^n-h-r 
•S. SHKilSft6 3 0^?5?9A6 5®^I^i 

0. w;*h6 6«&rr«. 

[0 0 3 2] 011 (b) tc^f J:3fcv 
S^«#fetC«tD, m»rt*->t1S.ZSkto-0)&ft\Z<D 
*l^*h6 6£g-f. S&C. UyXh6 6CJ;oT 
«t»n-f, ^7-m6 5#Btti£*lfcg|tfHC«#*-;/ 
*Kl*»). &6 7£3-hU EM/1?-:' 6 8£jgsfc 
•T-5. g&lC. 011 (c) ^T«t^»C, bvXH6 
6*IH*l/fc«v &6 7£'7X?<hLT/t7v'}A6 5 

ucipicit, 0i2ic*rai<, em 

[0 0 3 3] ■±M&fR2<DfS&Wz£tl\i, S]Sfflffl^6 
9fflStt, S i 02 4H«fcoT^C*6^$n-5. 

M^5Ct*^5. 01 3£#8gLT;i© 

^W©^3©Hig0iJtCOHTittWr5. _kfe£ 1> SI 2 

[0 0 3 4] -ffcfc^ 01 3 (a) JC^-rj:^};, g 



1, %2<D%mmtmmzLT, ->U3>ss7i±n 

IH««fl7 2*j«SS*, £©S+tt*Sft7 2fc,fctf&« 
7 1©£B»C&7 3£n- hi"?). u0^73(Da-h 

[0 0 3 5] 013 (b) tttffc 

ft 7 2©&7 3©8ffi£|$<, 47 3-©«Bit, 
«koTi§frLfcmJ!l7 4 M£K«kD&# 
U- 16*31**. 

[0 0 3 6] £©&, 013 (c) fC^-r«k5IC. Sfi 
7 l43«fctfg«7 UZ®Vt>tl1t&7 3*B"J05tO, & 

7 3*^-i>stifcst«teS7 2£*-n-en#arr*. 

&V>T. SMI 7 4 ©SB, ifflfBSfttiSft 7 2 i*t 

>7 5£J£fifcU ICE«8/^->7 5<h$H*ifcft7 2 
©&7 3£&Mf*. CWi-ptCLT. ilSfflaf 7 6 

*^sn?>. ±&m3<D&mm\z&ti\i. mtm&f- 
7 6\mm7 4\z&-DTvtn\ztm-2n, isfr*. m 

1. !IS2©*i60U£I^S©&*£^*;i£a<T#*^ 
[0 0 3 7] ft, ±f2^17iM^3©mgWICj3^T 
tt. vUn>Sffid^^igft€r)«g$-B-fc*i, S«© 

^.liS i C, Fe, N i^fi&fW»T€-5«^T*n 

[0 0 3 8] UTS^'a 
**£IC*S^T, v'J 3 > ££&£«**£«>©&««. 

[0 0 3 9] fifttiSft©«S»r«^S:3-hU 

zwz-btimt&izmfeznzhwzteUK. 

[0 04 0] 0!SSI«fflSS? fC«k-DT¥«^m« 

<omm0®i&mf£mm?ft¥m#$ikmm&\zwi&.i<tiz 

[0 04 1] 

[0E(D{sm^^] 

[01] «e*royn-y*-H^-r¥ffi0. 

[0 2 ] 0 1 © 2 - 2 mztei feWB50„ 

[0 3] ae*<D0f<!:/Vy K©H#£!8E-f£fc£lC*-f 

0. 

[04] 03©1M@. 

[05] 05 (a) (b) tt, CW^ICjffflSn^it 

tt%ik<»Mf8.i5m&iitmtztzMZ7ik?®. 

[06] 06 (a) 7iM (c) tt. ^©^^®^1©^I 



r • 



r 
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[07] 07 (a) 7bS (c) tt, crof6W©mi©SI 

[08] » 1 ©fcMOTKfcfeSMfcJBStfPi/^ 

[09] SBl©HiSWfc«t»ftai«ffl«^^y Hlcft 
«bUO£ELfc^S8S:*-rfi!lffi0. . 
[010] 01 0 (a) 71M (c) tt, £©fg91<D£2 
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